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Abstract 

PROBLEM TO BE SOLVED: To suppress variance in luminance display caused by the 
characteristic dispersion of TFTs(Thin Film Transistors) constituting pixcels and changes in 
environmental temperature at which the active matrix type EL(Electroluminescence) display 
device is used. 

SOLUTION: A time gradation system is used. By operating an EL driving TFT in an ON 
condition and in a saturation region, the drain current of the TFT is held at a constant value. 
Thus, a constant current flows in an EL element and the active matrix type EL display device 
having an accurate gradation display with high image quality is realized. 
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L*?tt*5S3ttttlHttt**iR3a«©B»*ffi"C*-3 
T. »E*l©y-h«E©teatttt. ttEh5>S?X 

^<dfk> • y-7W©«ffi©^fa^TT-t&sct 
*<*afr*«jR8B©Bft*ttjwift*n*. 
[0 0 5 9] mibyy-jzfo, y-h*i©y-hft 

-7x^ ©y- hmaic^jD^nssdEm i ©y- h«e 

©*6*Mt#. ME h 7 h'W>- V-XHtt 

E©lfeW<i£*g *.&lr*KHT*£ lr> d t 1 1" 5« 
SgS©fK»*ST*^Tt)«t^. 
[0 0 6 0] MEEL^?tt, *6f6^-r?)EL«Srffl 

d t *#jatTs*^B©ffi»*ffi-e*oTt>«k^. 

[0 0 6 1] «EEL*?tt. efe?Eft-fSELJI£ffi 
K *7-7-f ;U^tifi*-^t>-ti-T. # 7-«f;£flJtg 
k:T*;:£Stt«£?**S8ll©B»attT*-3T<b 

[0 0 6 2] UMBEL *?©ELltt, {£#? &*rm 

^SS©S»i7j ffiT * t> T t> «t 
[0 0 6 3] llMB{£#?&Wtt$Jf5tt> A 1 q 3 ( h 'J 
X-8-*yj7-fh-7JR^A) £fcttTPD 

[0 0 6 4] ttE#y^-**«MMltt. PPV (#'J 
7xZH^>f^U» . PVK (#'J \d=.)lt))W- 



[0 0 6 5] BMBEL^CELlItt. £St&#>HT<&£ 
dt^at1-S^g§©Bfij7JttTfe^TfcJ;K 

[0 0 6 6] fiMES*gH©B»)75i£OH*ai:t£& 
®t-f£t:*x***7, B(l!fl£g@. ^y^9>h 
r^7K. &$flMii;fctt8^««*T&oTt> 

[0 0 6 7] 

[0 0 6 8] mi (A) tt, *%W©EL^SH©il 

o 3©y-h*»i. y->fl^«i9 o 6\zmmtnx 

7-f -y^>yfflTFT9 0 3©7-X^t Hl^ 
-T >^«ttt. -7jttV-7«#iSI9 0 5 
fc5-75teELffi»)JBTFT9 0 0©y-H€@Rtfa 
>x>1}-9 0 4K}&gJ£ftTV>*. E LBftfflT F T 9 

0 o©y-x««ct h u-f >nmt\t. 

$9 0 2tS^$nT430, fc?-7mEL5(S?9 0 1 
[00 6 9] 7-r^^>yfflTFT9 0 3d;0ELeib 

fflTFT9 o o©y-h • v-xBsnc^jnisnsmE 

(y-h«E) £V GS tT5. ifc. EL^iifflTFT 
900OKH>-. V-XF^lr4^.e.tlSlim (FK 
>-7-7fflttE) £V DS tL. :<0i?FW>-V 

©FK>ttSiUD#> EL^90 ltA^Sns. 

el*? 9 o ia>nwm\zwmz tunm (e 

LBftttE) £V E LtfSt. «®«l&tS9 0 2fr6H 
*gB (EL*?©*tflflg) (CEnjJD$n-5>mEV IN tt, 
> • 7-7R3ftEV D stELffiftmEV EL ©f0T 

[0 0 7 0] SI (B) C. FH>-V-7 

KiEv DS t fk >mm i nommtfy 7 t^-r. 

y-h€EV G stt-£T£3. C©^77t*5V>T. K 
U-f > • 7-7ffl«EV DS ICWLT H U-f >€8!£ I 

1 tt 1 T»fcT****«ffl«*£ K U"f > • V 
- 7 WmE ' V us jj*y- h €E V cs \Z it <T/h $ «^ fc 
fflS-r?>. Sfc. FK> • 7-7Pg«EV DS tjyL 
T. Hlx-f>«*I D *»a«-je©fH«ftfi*DfR*i^ 

5. unte. Hu-r > • y-7FflmEv DS ^y-hSE 
v GS e^±©Ji^icffl^-r?.. 

[0 0 7 1] 8£*©KfPBl|!g|i77SlC<tSEL*^H© 

-36Ctt4J;5«»UT^fc. d©tt. ELiBWfflT 
FTfflFK/" 7-7ra«EV DS ^T FT©^ftt©A* 
7 7*ICJ;0A*7-P< t. ELEftSEV EL t^g$:4 

}!?K.-5fcJ6lC. ELEKifflTFTWHU-f > • V-XW 



mEEV DS £, ELM«EV EL t;:aLT/h£<lS:5EU 

mm\zA+it<nz>m&v IN ©*g&##E Lmmmn® 

ffl\zfP1iQ2tiZ>J:?\zLXWc. -e©fc*!>. ELSBIbffl 
T F T Mr. HK/' V-7.P B 1€EV DS 75iy- MffV 

[0 0 7 2] *^W©EL^SHT-tt. ELBDlfflT 
FT 9 0 0©. HU-f > • V-^XF^«£EV DS S:y-hS 
EVcs^-tKiafcU ELB»«TFT9 0 0€HH > 
> ■ 7-XF^«EV DS tcMt>6-r-S© KU-f >asts I 

D^ffi-r. «BP««i?iMPs-&4. ^ntcio. eli 

[0 0 7 3] EL3?H% ELRflffiTFTlCArtStlS 

[0 0 7 4] «*.«. ELffif)fflTFT©b£Wi«;E 
£. 2-veflEiT*. .::t. ELB^flSBtttSftB 

V GS S5VtLfcl6, *3?»Bi;;fctt<b. E L^f© 

&£©g) £. 1.5VeStt5. d©.fc£. ELif 
©i^«SP B irottEV EL «. 5~1 0 Vgg0{i££i3. 
ELIEilfflTFTOHU-O • y-XKftmV DS «, 5 
V£U:£&*. E LERlfflTFT© H U"f > 

T, ELSBftfflTFTte. fi»**T«l{H-*. 
[0 0 7 5] dtllCfcO, EL'S^fCtt. SS^tiCt 

[0 0 7 6] 

mmm uTiz, *5mv>%im\z-o^x®mirz>. 

[0 0 7 7] (jlffiffi 1 ) £W©HJ5S©ffi*ffiTyi<fc. 

e l mmm tft £fig&$i«TSjft $ e l b^obb 
amtcttn««tt i ^-^z^-o^mz^x. *n 

SSWTli. ELIftffiTFTOWtO/^y+OCT* 
npii^ftfcO^TSE^*. jRWfctt. m 1 (A) fC43 

bus. 

[0078] e Lmmm t f t 9 0 0 &mawtxtMt 

2 it WTKSTSl^iTtS. 
[0 0 7 9] 

[xtl] I D =a(W/L)(V GS -V th )2 

[0 0 8 0] ^ltC^T. lDttFH , >«*. v G s 

v lh ttu#miim)EE. wi±y-h$g. l 

[0 0 8 1] ;L©A'?y*£ffli;LS/t#. ffifa 

ffiaifiMf t*iehk:*j^t. y- MBwoy- hsl 

IC«TSItW/LSr/h$< U B^y-hBEVcs** 
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£<TS. dftlCj:'). E LIBKlffiT FT 9 0 0 ©L€? 

^(iajtvthWA'^'y+tcis. k k >m«E i d©a' 

7 y * £Jlpx.S d i -5. 
[00 82] U* WittliV th #. 2±6. 1 

8iUfcit. y-hBEEVGS*3Vtr*. :©t 

yy*£tt?Z\t\Zt3.Z. uCT% H U-f >HSS I D® 
¥^ffittIo^feSiT-5. W/LS0. 5\Zt 

S<h, \ : \/'{>n.ffi.l[}<D¥-£imio : £:Vf/Ltf&<DmG 
tmClZtttWZ. f- h«JI Vested 6 VtcT5i2> 

iD^fiStt^T-Si. ft5%©A*7y*l::Wl;t£tl 
5. 

[0 0 8 3] £©&{;:. W/L$1*SI{C. S$t<« 
o! 5WT(C-T5«»:«t^. 

[ o o 8 4 ] immm 2 ) K^iontewi&m-em^rz; 
e LEiifflT f T&fflammxwifcziiE Lm? omn 

SISltcfiiEttsmsiE I QZ-&z&-D^m\zi$ux. : 

FT©,#tt©A*7y*©&S£ffl*37jffitC^T^ 

[0 0 8 5] 0 2 (C, *£ttM©£jj%gB©a£8©ft 
01 CA)-t'Bfl|T**o 

[0 0 8 6] ;W-y^>yfflTFT9 0 3©y-h«ffi 

y-h««f«9 o 6ic}gg?;*nTVs. x-r-y^> 

yfflTFT9 0 3©y-X««tHM >B«ttt; - 
"*tty-^B#»9 0 5IC^^n. fe^-TjttELK 
KlfliT FT 9 0 0 ©y— MlffiRtfrJ >t>U"9 0 4© 
-*©BBttttt$nTt>4. rrJ>y>-9-9 0 4©t)0 
-*©B*tt.'«Htt»B9 0 2.lCtttt*nT^*. E 
LffiibfflTFT9 0 0©y-XB«t Hl"f >ffi$Lt 
tt; -7j«»8x 9 0 7 Sr^- LTBBIKBB 9 0 2 
$tlT*50. fc^-*HELlf9 0 lCBffifeKtt 
BBKBBSttTH*. 

[00 8 7] *HBB©MB©BA©B^. ^i5g«a] 1 T 
SUfc^lt. ^lc^-Tit2^11B#l'BKaT5. 
[0 0 8 8] 

[5t2] V = V GS +R I D 

[0 0 8 9] ill', VliELiifflTFT9 0 0©y 
-VW&t^Mm&m 0 2©ffifc4;L6n3fi&gT 
ifc. R «}ftta 9 0 7 ©JSiattT***. 

[0 0 9 0] 31 tS2tCiO, %$K 9 0 7 Sr0 2 
T<fc 5 tcBH I- *:«£©. y- hBE Vcs t H W >B« 

y+icWTS. KK>«SiElD©A7t>#€:St*-r 

[0 0 9 1] mx.\Z. ^.\mJ^2\ZiS^X. aS. 2 
X 1 0-6F/V ■ stL. W/Li£ 1 t-T-S. Z\Z\Xs 



(8) 
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V th »i2±0. lVWfflSrtO. s%ort7y*.&ft-o 

[0 0 9 2] \tCib\Z. Rtf> 0©«-& (Jgfcx9 0 7# 

tt. V£-»U4Vifc*. COi^OHl/'f >«85© 

©¥i$<Ite> 'ft 8 X 1 0 
[0 0 9 3] 1 X I 0 6 Q©^"&£#* 

*. H U-f >m8S©¥^{«£, *<J 8 x l 0 -*A\Z&Otz 
*. V$rl2Vt'T5>. £©£€?. LfrWtHflEV t h© 

[0 0 9 4]^gte> R#. 2X 1 0 6Q 
•6. H l"f ^ffiCD^Ufc. & 8 X 1 0 -*A\Z&-Otc 
lb, Vtt2 0Vtt5. £©££, L^^ttlffiVth© 

[0 0 9 5] J£fi£9 0 7*EU *©J8tfi 

#tC*f^5 K U-i >WM I D©A-7^+SrffllA-5 £ tifi 
[0 0 9 6] *2g%flti; gffifl 1 tgft»Ctft*^t)-& 
[0 0 9 7] ($IJ5S0iJ3) *^S60iJTtt. WJC0» 

iliftlHlKgp (V-*ftiHUMKIM!ft. y-MSfHWH 
-B«l@K) OTFT*HWflCfP«-r4*JSfc-P^TKW 

LTtt'***ffiT*SCMOS0!6*H*T*i:t£-r 

[0 0 9 8] ST. 08 (A) t^l" ck5IC. 3-~> 
^£©#7 0 5 9 #77.^* 1 7 3 7#7X&<>:ICftg 

^&#5X&£©#7X^e>fi£3S«5 0 0 1±K& 
ft -> 'J □ Sfl: v U 3 >K*fc»4»fl:Sft -> U n > 
ll&£0l6IMt*&jS«T*il5 0 0 2 Sr^/S-TS. 0>J 
jttf. T^XvCVDfTCS i H 4 , NH3. N 2 0*^ 
(MBS JaSSHtSfl: y'j3>1500 2 a*10~20 
0[nm] ($?£U<li5 0-1 0 0 [nm]) BULL, fflWz 
S 1H4. N 2 0^5.f^SiStlSS?<t^k7K^t-> , J3> 
8M5 0 0 2b£5 0-2 0 0 [nm] (Jf$b<ttl0 0~ 
1 5 0[nm]) ©JPSfclWUBjSfr*. *5llfi«TttT* 
IS 5 0 0 2*21^iii:bT^Ufc*<. INGfcttRO* 
BUS S fc tt 2 € 8t±«JS $ ttfctS m. t L TMfc LT t> & 

[0 0 9 9] &ttWfcB5 0 0 3~5 0 0 6Ki. %B> 

■ ^©Stt¥©ftl5 0 0 3-5 0 0 6©J¥ £te2 5-8 
0[nn] (*?£L<te3 0-6 0 [nm]) ©ffSTJBJTT 



■5. tiaK¥««Ra)«»lclB£»«ir>«t; *?£L<tt 
->'Jn>Sfc«->'Ja>'7-;vv-^A (S iGe) 

[o ioo] u— tf-es{kffi-cteffi»¥##R«^» 

— tf-f YAGW-lf-. YVO4I/— if-£ffl^£. 
dnsou— if-*JBV»*»&fc:tt. -u-if-SHBSa* 

##jSSSiRf St>©T<&S^ X*->Vk— tf-Srffl 
(r»4»fi;»$/X;^*«»*»E3 0 [Hz]<t:U U— tf-X 

1 0 0-4 0 0 [mJ/cm2] (^6<JtCti2 
0 Or 3 0 0 [mJ/cm2])fcT5. YAGU— tf- 

Scl-1 0[kHz]<hU V— if-X^^-Sg £ 3 0 
0-6 0 0 [ml/cm?] (ft^MKte 3 5 0-5 0 0 [mJ/c 
■2])tr'*tAV». *UT«1,0 0-1 0 0 0 (tin]. 
.«A«4 0 0 [um]T»«t«3tLfcU— tf-3fc£S« 

t>*$ (t-M-77 7"$) ?&8 0-9 8 [%]tUtfT 

1 

I0 10,li*lf>T. ^^^15 0 0,3-5 0 06 
^M^y- hlfi^R 5 0 0 7 £JBfi£-r-5. ^- hlfiiftlS 
5 0 0 7tty7X7CVDffi$ittt^7>Mffl^.' 
JP2£4 0-1 5 0.[nra] tl>T->Ua>^tJ)tfeaRT 
Wt5. '*«MS«Ttt. 1 2 0 [mA<DW^mtmt 

&«fl:Sfl:->U 3 >m\zm%.$tizb(DT~ti.< . <fi©-> 

7XVCVDSTTEOS. (Tetraethyl Orlhosil icat 
e) tOitZMSV. SJtvE^74 0 [Pa]. SffifiS3 0 
0-4 0 0ra.hU iSSJiiS (13. 5 6 [MHz]) .. t 
7JSS0. 5-0. 8[f/c|j]f»tSrC»l«T«I 

tt, t©^4 0.0~5 0 0ra©f»7X-JHCJt0y- 

[01 0 2] -euT. y-h«eaaK5 0 0 7±icy-h 
«&£»firr 1 ©#sr 5 0 0 8 tm 2 om 

«BI5 0 0 9i:£JM-f3,> 44ltt«Ttt. 1 ®»« 
K5 0 0 8S:T aT5 0-1 0 0 [nm]©WS^^L/. 
^2©#®K5 0 0 9£WT1 0 0-3 0 0 [nni]©^$ 

[0 10 3] TaBUXrty^St. TaC^-y^h 
£ArT-XA>y^T5^tlC<t0JgfiE-r?.. i©H^. 
Ar lCiiMWXe^KrSriDASi, T am©rtSPit^ 

ffi©TaR©ffigt$«2 0 UQcinlggTifcOy-Hm 

1 8 0 [MQcm]ggT£0^-hmg<hT3lCtt^|pl£ 



(9) 
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fi.^£§,®mZb?%it* fr£ 1 0~5 0[nm]@g 

[0 10 4] WKSr^TS^tCtt, WSr^-y-y h 
Xf> (WF 6 ) ^ffl^-S^CVDSTBfiSTSCtfc . 

*Eg9 9. 9 9 9 9 [X]©W*-y? £ 

5i-E*UTW^$^Bj-rs^i:lCi0. Siri$9~2 0 

[0105] ft*. *$OfiflTtt. 8 1 ©g«Bt 500 
8£Ta. ft 2 ©gflIK 5 0 0 9 £W<h LfcaJt. tt£R 
]£$ft1\ HfttfcTa. w. Ti. Mo, Al, Cu 

1IMM15 0 0 8*Sfl:$'>*A' (TaN).TiWU 8 

2 ©gtss 5009 swir-sm^t)*, 8 i <omn 

M5 0 0 8*a^>^ (TaN) -T»I*U 82© 
«9*UK 5 0 0 9 £ A 1 £T«tt»&fctt. * 1 ©$«Bt 
5 0 0 8£g{t*>?JU (TaN) TJBffcU 82©® 

m«M5 0 0 9eCu£?«l^ftfc-t*tf¥lf 

[0 10 6] &fc. htC«fc-5VXi7 5 0 1 0£fl? 

f&U «&RtflE»£JBfirfSfc«>©8l©Xy3 1 >i! r 
iaS£fr5. **jfiff!TttICP (Inductively Couple 
d Plasma : gfiJM^g^Xv) Xy^>yffi£ffll,K 
X7f>^ffl^l:CF 4 tC 1 2 £iSSU 1 [Pa]©JEE 
^T3-fMffltil:5 0 0 [fl©RF (13. 5 6[MH 
z]) mfi£gALT77;C-?££fi)iUTff 5. Ill 

(IS^Xx-v) (Cfc 1 0 0 [W]©RF ( 1 3. 5 6 001 
z]) t^^Al. HKWK^oeS/WTXflKEtBi 
iHTta. CF 4 iC 1 2 ^S^bt«^IC«WKSiy : Ta 

[0107] iai7f>^frm uvxncts 
Enjor*/w 7x«ff«)js*icJ:0JB i ©®«fRtf8 
ftstii 5-4 5° tft*. y-h*fesm±tc^a&s 

-r^t/<t<X-y^>^1-Sfc«!)IC«, 10-2 0 [%]g 
«©fd&TXy?>yiltP^£iito2lt£tfiK WKK 
WtSK{tS<k->'Ja>KcDSS?Jttt2~4 (ft%.mz 



J43) T££©T. ^-A'-Xy^V^SfCiO. ^ 
{tg<t-> 'J a >Bt#gffl Lfcffltt 2 0 ~ 5 0 [did] ggx 

^fflact o as i ©®®s t jb 2<DnmMfrt>tfL%m 1 
©ffm©®tti 5 o 1 1 ~ s o 1 6 (8i ommm 5 0 

1 1 a~5 0 1 6 a £8 2 ©iff©! 5 0 r 1 b~5 0 1 
6b) *»*t5. £©<!:#. y-K*68p5 0 0 7tC 
ii^TW:. 8 1 ©«m©@«lf 5 0 1 1 ~*5 0 1 6 TS 
•*>nJS:V»«ttt2 0~5 0 [nm]ggX->^>y^nS< 
4ofcM«Sn5. (0 8 (B) ) 

[0 10 8] ^LT, 8l©h*-If>yi!ig£fr.V>n£J 

*ft4-r*^tt*5c*t*»-r s. K-tf>^©?mtt 

^*>K-7ffifcL<l;H*>&AffiT : fT*«:&^. -f 
K-T'ffiro&frte F-X&& 1X10 13- 5 x 1 0 
14[atoojs/cm2] i: U }mjiei±£ 6 0 ~ 1 0 0 [keV] t L 

T?x?. nmzttttttimiTimtLTi sm\zmr 

Stc^. AfiWfctt'J> (P) SfcttfltSl (As) 

usa*. (P) zm^z. cams, mm. 

H5 0 1 1~5 0 1 5#na£tt4T***fc$)7tjitl;:*t 
tZlZttUO, aefi&WK8l©*tt*jffi«5 0 

1 7~5 0 2 5*^fi)t$nS. 8l©**6«3$i«i5 0 1 
7~5 0 2 5»Cttl X 1 0 20~ i xi o21[aloms/cni3] 

(08 (B) ) 

[0 10 9] #lc. 08 (C) IC^-r«tpt, UvXh 

p. x7^>^^xiccF 4 i:c i itoztzm^ W 

**aR«KXyf >^r*. £©!$. 82©Xy?> 
^fflSfci 08 2 OftttOWM 5026~5031 
0RlOiU5 0 2 6 a~5 0 3 1 a£82©#«II 
5026 b~ 5031b) ZBtfLtZ. £©<!:#. y- 
5 0 0 7 (Cfe^Ttt, 8 2 ©JEm®3l®»5 0 

2 6~5 0 3 lT'mt>tlte^mmt2t>\Z2 0~5 0 [n 

m] ggx y > 9 a < ft -d izftwmtiL a ns. 

[0 110] WltTal©CF 4 tC 1 2 ©S^XJC 
£ 3 X-y ft]«an*9'5>*JKfctt-f* 

W£Ta07vfcftfcttfc*0*SffiftJttt-r*i, W 
®7 5»fl:*T*4WF6* i aSliitK<. -?-©(ul©WC 
1 5 . TaF 5 , TaC 1 5 (i|SIgST'*-g>. ffiot, C 
F 4 i:C 1 2 ©i!&#XTliWBtRtfTaM&t;:x>.y^> 

StCF 4 tO2^5)txLTCOiFICft0. 
ifettFi-^-^^Uc^-rS. -tOlS*. 7y(t« 

^. TattF^tiALTt)ffl«6<UCX-y3 L >yiIS0ti 

jratt'>ft^. Taiiwicit^tTK<tan^-r^ 

©T, 02^Jp-T2>C<i:TTa©gB^kans. 
a|g©x-y^>yjigtt{rFTS. ffi^T, WliTa 



[0 1 11] -e-LT> 09 (A) f'ST<tplcm2c0K 

*ft4r.«^tt«7c**H-t:>i^r*. «*.«. una 

€££7 0-1 2 0 [keV]<t:U 1 x 1 0 13 [atoms/cm*] 
OH-XgTfT^. 0 8 (B) Tfttt*NMWIC»l3i* 
nfc* 1 O3Ftt*fli*Ol'i«lciffc0:^l**1H«*»dt 
T*. H-tr>^tt. !62©»tt0»«H5O2 6~5 
0 3 OZ*W.Ql?imztt<?Z-?Z!?£LTm\ SSI© 
#€15 0 2 6 a~5 0 3 0 a ©Tffl©$i«t:: 

3 0?F«^«5 0 3 2-503 6rt«Sft5. £© 
JK 3 ©*&tl8i« 50 3 2-5036 fcSJOSttfc 'J > 
' (P)Olgti ilO#tI5 0 2 6 a>5 0 3 0 a 

Iri*. SlWlii5 0 2 6 a~5 0 3 0 a(5f 

2 6 a~5 0 3 0 a Of— /t-»©S8BB*>£l*Jffi!H;:i6ia> 

g*©igg-e$>£. 

[0 1 1 2] 09 (B) tC^TiPtcmSOX^^^^ 
Jag^ffp. l7f>mcCHF , -j4IK Kfctt 
-f^>l 7 f>^ (RIEffi) £ffi^Tfir5. £3© 
x??->yfflBfc«fc0. SlOftI5 0 2 6 a~50 

3 1 a©x-/t-gP^gP^(CX-y5 : ->ybT. %il <D 

7f>^ll:<toT. S3©ftt©§tI5 0 3 7- 
504 2 (il©#115037a~5042aiS2 
O«tI503 7b~5042b) £0J&-f3. d©<t: 
7-'- h*68flS5 0 0 7 fcfcHTtt, ff$3©^#©# 
m« 5037-5042 TSbtlfcH^SttS 6 K 2 0 
- 5 0 [nm] Ski ^SWKft^ fc«***»J* $ 

[0 113] ^3(DX-7^>^MaiCj;-3T. f£3©* 
ffife&lft 5032-5036 JCt5^T«. % 1 ©AHM 
5037 a~5041 atlft5f3OW««5 0 
3 2 a~5 0 3 6 at, m 1 ©T&E$)$it££m 3 ©*$$ 
*«*£©«©* 2 ©^ftMMM 5032b~503 6 

[0 114] -tLT. 09 (C) t^-r«t-5fc. pft 
*;USTFT*»/ST6fttt¥W#li5 0<>4, 5 0 0 
6 icm 1 ©««£ t tiffi©ig«S©!B 4 4)7tt4MK* 5 
0 4 3-5 0 5 4 ZMfilt 3. S 3 ©»«©#€! 5 0 
3 8 b. 5 0 4 1 b£*&!»7C3dfc**Tav*i7.t:LT 

nft^HTFT^MT5a^#ft:I5 0 0 3. 
5 0 0 5*>«tyfEifS815 5 0 4 2«kv7. 5 2 0 
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0T'±mZimVT&<. WHS5 0 4 3~5 0.5 

4Jctt^n^ns^5gSTU >*^*p$nT^*^. 

zS#y> (B 2 H 6 ) ftffllfifc-f^-^H-^tfe^rtU. 

-e©^rn©ffi^»ci5^Tfc^^gs^2 x 1 6 so- 

2X 1 o21[atonis/ciD3] ( J:^S«t^»C-r-5. 
[0 115] &±$T©IgT-?-n-?n©Btt¥«l?#l 
C^«**«*»»l«Sn*. &R¥ig#II«!:»fc5S&3 

©»«©»«■ 503. 7 ~504i a*y- UT 

«|jg-f3. 5 0 4 2ttS«©V-xm^lil<?:UT 

[0 1 1 6] i;yXhV7?5 2 0 0$HiLfci 1 g 

ju7x-;pft (rtas) zmmrzztifimxz. m 

7=-;W6TJ4»*»**«l [ppia]HT. ffSUCIi 
0. 1 [ppmmT©gj!tf?Bftt , T4 .0 0-7 0 0 
[■C] , ft^MKtt 5 0 0 - 6 0 0 [1C] Tfr 5 *>©Ti& 
•9. «Ofi«TH5"0 0 raT4B$ra©S»fll8£fT3. 
fcfc'U m3©^«©ag«15 0 3 7-5 0 4 2 CjHVJ 

[0 117] 3-1 0 0 [%]©7MSt£^tf??i 

^«PT. 3 0 0 - 4 5 0 CC] T 1 - 1 2 3 ^©l^iftaS: 

ttl»MlciiE$tlfc7K*tC t tO¥#^«©^>^'J>y 
[0 1 1 8] 010 (A) K^fi 5 mi 

©inttftK 5055 *awtafl:->u n >jgta> $100 

- 2 0 0 [niD]©J»£T^J5rf •5-©±tW«tt»«ltt 
ttft*&ft*ft2©j||llttiHt5 0 5 6Sr^fi)cLAc^, jff 

1 ©humour 5055. ft z©imiewi 5 0 5 6 . 

*5<fc^y-h«5SK5 0 0 7 K»LT3>*0 
£JE2fi£U SKIS (8ttG«U «*t»££tJ) 5 0 5 7 
-5 0 6 2. 5 0 6 4*/^-^>y»*L,fc«. 8$ 
E«S5 0 6 2lcSTSSi^«S5 0 6 3&/i*-=.># 

[o 1 1 9] »2<»Mmmm5 0 5 6 

«Si£«^<t:T*)l^fflV>. ^©*«»»)i&<J:tT«#'J 
-C5F. *'J75H. 7i"J^. BCB (^V'/^n 

zfy-y) n^ffiffl-rsct^m*?). #ic m2©n^ 

^&K5 0 5 6 tt¥ffi{fc©**&^>Jt$£H©T?, 
tc«nfc 7 ^ U Jl/^ff S L IV *S06«TttT F T tC<t 
^T^fi£2ft3l£g£+#K¥fi{tL53MPT-7?U 
^Kfc»*-r*. »SU<«1~5 [ym] (S^JCff^ 

l<«2~4 [»■]> trn«fi-t». 



[0 12 0] 3>*£ h*-JKDMIl h*7'fX-y^ 

t5 0 1 7. 5 0 1 8. 5 0 2 1. 5 0 2 3Rtfp§J© 

*fct«Ii£5 0 4 3-5 0 5 4K)IT5=l>:5'£ 

Jk E^5 0 4 2(caTS3>^i7H*-JP. BBttB 

[0 12 1] E$ (ttttfiR. flMM»**tt) 5 
057~5062. 5 0 6 4<hLT. T i B£ 1 0 0 [n 
■], T i S^trT^S^/xB* 3 0 0 [nm]. T i IS 1 
5 0[nid*;*/t?*ttTB»Bl*Lfc3B«B©«BB 

[0 12 2] Sfc, *|Q6«T?tt. il^«®5 0 6 3<h 
LT 1 TOJK£ 1 1 0 [nm]©S£i;:S*fi£U /1i7--> 

• s/zn^fz. mmmms o 6 3z&m.&ms o 6 2 1& 

LT£&-5<fc NICEST -5 :«3>^? h£®oTI^ 
5. ifc. B<t-f >v^A»l2~2 0 [%]<Dm<tm& 

(ZnO) £BfcLfcBW»«B£BV»Tfc&«r». 
mm%.& 5 0 6 3.*«E OBM (B 1 0 

(A) ) 

[0 12 3] 'A\Z. 010 (B) fcjS-r.fc3fc..JiB* 
^tJtegtH CtBttMTttBfcBBB) £5 0 0 [nm]© 
JP£lCJgfiSU HlSim®5 0 6 3IC»Jlt>rSfifiJC||P 
»£»J« UT. £ UTBBT** 3 aBBBBB 

5 0 6 5 S»dtf*. BP«*»J*T*B. f X7 M 

t5: t*tffl3fc*. BPB©BB#+#fc:ttfc*Sanrfc 
v>fcftgfcSH*SELB©fcffc*«B&HB££t>T 

[0 12 4] EL15 0 6 6*5J:tflftii (M g A 

gBffi) 5 0 6 7« v XS«*tt«fflV>T*9URRttt 
^TBBBlW*. &*5. ELB5 0 6 6©BBtt8.0 
~ 2 0 0 [nm] (ASMtCtt 10 0-120 [nm]) ; US 
5 0 6 7©JP£tel 8 0~3 0 0 [nm] (UffiMlCte2 0 
0~2 5 0 [nm]) tTtUf^V 

[0 12 5] £«Dl8-ett. BfefcatJCTSBB. 

5fc. ELBJ3,fctfB«*»jS-r*. BU ELgl^I 

JUVX££m»T0rS©B»EU1-£BU (BBBBrfctt 
a»!«teELHUJ:aqSEffft»rtr40JWf*L^. 

[0126] w^. irssfecajs-rsHxaJUfe^T 

ELB*BSiWC»J«-r*. BfiK*t(ST<5B 

.T»fi56JtOELIi*ajifl«UC»*-r*. Rtt 
fc*fefc»J6T5B»fiW*£TBTv**6-ty H 
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U *0TX*«Hivc»ftB3t©ELB*BBWKB 
fcBBLTl»**t. Bl^Xf £ffit>t*LT'b«t>£ 
[0 12 7] Ji;:TliRGBfc*tJSUfc3BS©EL» 

^sB^-raaasB^fc**. efiaatoELsR^t* 

©ELB^tSfttt (S*ttOfi««l : CCM) tS 
LTRGB CttJSUfc E L *^*«<a**ai{l:£*ffl V> 
[0 12 8] /J*. ELH5 0 6 6tLTtt4WPO*tfi. 

?LttA«. EAM&B. 5E)tB*JJ:iflt : PttAB-efcS 

4««ut*ELjifrnttftK 

[o 1 29] wz, wicr- ^mnrnzv- 

>©BB) J:fc.';t?jl''?;i?£B-VvCBff6 0 6 7£ 
»*-T *. ft**teSfi«Tttftff 5 0 6 7 £ l/TM g A 

[0 1 3 0] ftttC. SfcSBBlTft*^^^— >g 
>B 5068*3 0 0 [nm] ©JI£ CMtS. /\ v */k 
—>3»K5 0 6 8*»J«bT*J<CiT. E LB 5 0 

6 '6ft*»»*&«BT*;:ia*T*. elbtobb 

tt*«&KK*6*.Ct3j«ffl**.- ... 
[0 13 1] J1-5LTH10 (B) fcjSf.fc'SfcBB©- 
EL**SB*«^J«TS. fcfc. ^JfeWCfcttaEL 

B*»B©fl*Bl8fc*N»Ttt. HB0>flMt*J:tfZfl 

■£BAUTfr>*EiHtttTB«A 1 ICi^T^'-hm 
[0 1 3 2] ^HBBOELB^BBtt. B 

mmz vrtt <BBBB»iz ^bbabbot f t 

BTSiitciO, #«K»V>«Bttft*U Bf^Btt 

B«BBl/. B*tt*»*4C't"biiIIB-C**. ^nic 
ckoT. 7-Xft*BBBBB«!>BBBttB> 1 0 [HH 

im±\zTzz\£tfvim-?$>z>. 

[0 13 3] ST. B*»ffBjS*BtSAV»J:3K*. 
■y h + ir'JTttASftBS-e-SBJt&WraTF'Tft, 
B»BB»£»«TSCMOSlHl»©n3 1 + *;i>fiTF 

[0 13 4] *HJg^]©«^. nft^STFTfflg 



02) 
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(LovM^) , f- MaWHSBKft^y- h*at 

hLDD8U£ (L 0 FF^> 

[0 13 5] CMO SEIKO p^*JPSIT FT 

tt. *y h**y7ttAfc«fc*£fc*»»£afc&&&V* 
©T. BKLDDBtt*tt*tfc<TfeAV». 0>B. 
r*j|&TFT&mCLDDfM£Btt-. *7h + t 

[0 13 6] ^©te. BBIelBKiS^X. ?f *JW»rit 
^*Sl^|fiHcmSi£*iSSEn-6«t5&CMOSlHlK. BP 

&CMOSB»*«JBV>Sft*»fc. 'CMOSBBSBB 
-TSnft^HTFTtt, ^-fr^JUBBBBOBlM 
H IC^-v *>WBBB*«RtH»TL D DfHt ««dtr ft 

ft. ifcffift@»c*>^T, ^7€a£*a*is<wiA4 

&g©*ftCMOSIlB;WBI/>e*lft*£. CMOS® 
BfcBBfftn^v^UfiTFTtt. LovB«£*LT 
HSCtWSlH. £©<i:5fc#9<!:LXtt. ^ttO, 
^ h 9 5 y -> a yf- hfc £ 

[0 13 7] ft*. HfStCttSl 0 (B) ©«1ST^ 
BLfc£. S&fcft»fcB*ftfcKfc3l;:. ftSttAtjV 

«TA 7 y-y>y <i*A) Tft^aWSLU. ■€-© 
RE. ->-U>^tt©l*3gl5^fi§ttf?ffl^lCbfcO. 1*1$ 
fcBStttW (MAtflMk/t.U <7A) £K@Lfc9Tft 
tELB^OBfittsWSLtrft. 
[0 13 8] S^yBOBBiCfcDBffi 

* B $ nfciS? £ MMB ^SSi 1 1 * »«t -5 fc * © 3 * 
7? <7U*->7>7' l J>h'tf"-*v h : FPC) 
0(tWTBftil/T**i-a. £®.J:3fcHi«tti*fttt 

[0139] *ii«i«T*-riecaAtf. 

BB®ftBlc£B&:7* h-7X^©*&*PA*ct««ffl 
*ft. Ig£BBU SilaXKW&iitRtf 

0 0|6)±CB4f * £ £#lti*ft. 

[0 14 0] (%mM4) mil (A) te#?E?l3©BI!l 
*tt*ffiV»4ELBSBB©.tfflHT**. HI 1 

(A) fCfc^X, 4 0 1 Ottgfi. 4 0 11 telijSSgfl. 
4 0 12 ttV-XflWBBBBB, 4 0 13 tty- hffl 

^«BBBBT*g. -tn-en©B»s»ttE«4o'i 

4.4 0 16JITFPC40 1 71:10, fl-aWS^ 

tBttsn*.. 

[0 14 1] d©i:€. 4>ft<«!:t>B5!iB. jff£L<tt 
B»@KStfH*«*HtrJ:5fcLT*;X-tf 6 0 0 



0. ->-'J>?*t (A-7v>yMt't)^5) 7 00 0, 
8lt# (B2©->-'J>ytt) 7 0 0 lOTMt&im* 

ft. 

[0 14 2] ifc. Ell (B) tt*^J60y©EL*^ 
BBOKBBBTBO. *«4 0 10, TBK4 0 2 1 
0±fcB»0BBTFT (fiL, dUTttn^r^S! 
T F T £ p f- -v T F T fcffi^&fcrttfc C M O S 0 
B*0jSUT^ft. ) 40 2 2&tfiiiSlg|5fflTFT4 0 
2 3 (BU iHTttELK»fflTFT&*tt0*bTVi 
ft. ) MMfeflTlrift.' iin60TFTttft»0«jfi 

<hy7V-h«Bfifctt#hAy--hBiS&fc*) 

[0 14 3] BBBBBTFT4 0 2 2*. H^SPfflTF 

T4 o 2 3*^fi)cLfc^. m&ttft-e&zmfflf&m 

HPSffcB) 4 0 2 6 g>±K:BB8B TFT4 6 230 
4 0 2 7 £ffi*J*Tft. tTtt, Bft-f >v 

o&tmtxx touts® (i TotB?«nft) st« 

Kft-f > -7 0 A <hK{fcffi«& t ©[fc£#l * B H * H £ *«T 
#ft. -€X-X. BB*«4 0 2 7*»BlxfcS. *&»BI 
4 0 2 8 *M\$L U ®^«@4 0 2 7 XJCgiOg?^^ 
Tft. 

[0 14 4] *tC. ELI 4 0 2 9 6Brirrfi, EL« 
4 0 2 9ft4i«©ELtt» (iE?LftAl. £7LM.£B. 
ft^&S&tft^ffiAII) &ifi»cffi^t> 

*Jtt"r«*»»iii*POttff*«t»n»iAti. *&. EL 

[0 14 5] *£&fflTtt. ->*H-V^jr*BHTB 
tffilCtOELlSr^-rft. H-TXf*BV»T 
BXB^ttSOAft«X3tt«nirB3UB3UI ;(Bfi5Bt 

7-&*tm&tfiZ. ^©dkicfc, fiBBii (cc 
Mttiy—yj ztoz-Gtutttttifib ft a* v>r 

tio*ttS«v»Tt»A^. BB. Bfe*3tOELB*B 
BtTfti-t^T^ft. 

[0 14 6] EL14 0 2 9*»BUfc6. *©±KB. 
tt4 0 3 0*»B"r*. HtS4 0 30.^ELB4 0 2 9 
©*ffitffttr6*»^BBttB*BBLT*< ii*^ 
a*bt>. SE^T. X^*TELl4 0 2 9tltS4 0 
3 0€BttBKfS*». ELB4 0 2 9*^fitt»Ha 
T^fiXL. *BBttLJ4U-C|Stti4 0 3 0 5:Jgfi£-rfti 

(7 vX^-^-Jl/^S) ©fiEMSaSrfflVift^ 
iT±JfiO«t5ttBBSi>JiEtrft. 



(13) 
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[0147] *m&WT\mm4 o 3 0 1 ut. 

L i F (7-Wt'J^A) Wit A 1 (7JP=X>}A) JK 

ttm-Ql nmSOL i F ^yffc'J^tfA) mZ&tfL 
L, -5-<D±IC3 0 0 nmff<Z)7^S-£AK£^J5rr 

0)81, ^»OPWi»»T**MgAg«li*fflV»T 
fc&l^. -£LTl£ffi4 0 3 0«4 0 3 lT*£n5$U£ 
KiS^TE®4 0 1 6ldg$$ft£. K&4 0 l'6«Ht 
H4 0 3 Ofc0f3£O«EE*4A*fc»O«»ttl&»r* 
0. 9tttt-XhS»4 0 3 2^LTFPC40 1 

[0 14 8] 4 0 3 HC^$nfc{i^clCi5V^T^S4 0 

3 o tm&4 o 1 6 t**ftwfc»tt-r*fc»fc. ma 

*6£tlffi4 0 2 6Rtf*fe&Jl4 0 28lZ3>22 h*-JP 

c:ne«iF B i*fei^4 o 2 6© 
tcft^LT&mf&iA, *eg^4o 

2 8 ^X y^>yrSf5IC, Iffl&ftSU 0 2 6 ST- 
STXyf>yLT^K JePM&RBUO 
2 6 £*&»ffi4 0 2 8#E i;«tB»»T*ntf. 3 

[0 14 9] Z\<D£5\ZbT&l$.2tltzELm : F-<D&m 
£&oT, /t >y a >K 6 0 0 3\ ?t«#6 0 0 

4, *A-t}6 0.0 0 3!lWSn5. 

[0 15 0] SSIC. EL^SSrHfrJcSfcLT. 

0 0 0 tm&4 0 1 0COF B 1IC->-'J >7*#7 0 
OOtffttt&tU 2^>-'J>7"tf 7 0 0 0©*Mffl|;: 

asBtttt (S2® u > y*f ) 7001 * ft 

[0 15 1] Z\<»t%. C©3tM6 0 0 4tt, 
tt6 0 0 0Stt»Tafc»©»»»£UTfe«IBt-S. 
3fc*» 6 0 0 4 t LTti, P V C 0J* 'J £x;U7 D 7-f 

K) . x#* ->ij3->**. pvb (7t?u e 

XJI^^JW *fcltEVA' (x^U>h*x;i/7-fex- 
h) £ffl<^-2>;:<!:#T*t5. ££>3cgtt6 0 0 4©l*JgP 

[0 15 2] £fttt'6 0 0 4©«fC^^— 9— * 

[0 15 3] XI— 9— *Rttfc*£. /X a 
>fflt6 0 0 3ttX"<~ 9- &&m\TZZ.£WT'ZZ>. 

^ 3 >K6 0 0 3i«SiJIC, X^— 9 

[0 15 4] #A-$t6 0 0 0<bLTtt, #7* 

fi. 7;i/5-«5;A«, Xf>UXfi, FRP (Fibe 
rgl ass-Reinforced Plastic 
s).«. PVF <#Ulf=JW7JW5-f-F) 7-Y^A. 



7-7 ^ JUA. #'J XXr^7> ^A£fcte77 U 

4 tl/TPVB^EVA^ffll^ti^v Sc+Mm©7Jl' 
5 -O A*-f ;U£ P V F 7 W ;i>A-?>V-r 5-7 -f ;PAT 

[0 15 5] (IU EL**a»S®*jfc»to Ot©)K&* 
KckoTte. *A*-06 0 0 0 *iS>ttt^Wrs 

[0 15 6] K&4 0 1 6tt->-'J>7"#7 0 0 

0:fcJ;tfffilt# 7 0 0 1 tmtS.4 0 1 0 t<DKW*ii-? 

TFPG40 1 7 \zn§5.mzmwi2nz. ft*, z^t 

telc$4 0 1 6£-2HTUlWLfc/><. ffi©Sci84 0 1 4 
fcrafillCbT->-'J >7*tt7 0 0 OfcitfSItt* 7 0 0 
l(0TSIotFPC40 1 7lCtt^6«)IC^,SnS. 

[0 15 7] &:fc0 1 ITU 3fc«#6 0 0 4&ftttT 
*^*/\'-«6 0 0 0€S*L £i*tt6 0 0 40<fflffl 

(SMS) *S^«k^lC->-'J>ytt7 0 0 0^«l0M 
'WTH5#. *A-tt6.0 0 0Rtf->-U >^t*7 0 0 
0£«l9ttttTfre>. 5fciM*6 0 0 4£SttTfc&K 
4 0 1 0. ftrt-#6-6'0 0&tf$,-ij 
>7"#7 0 0 0TM$ntH5Mi:ID5S««© 

ttAP^tts. .tUTiwefSBisjistttt (i o-2t 

o r r^T) Kb. 3fe««OAoT^-5*<9»CffiAPSr 

[0158] mmm) %.\z> mi 1 (a) . (b) 
t\mti^moiELWrM^^vtzm\z^x, 
mi 2 (a) . (b) «»v»TKW*.--.iBii 

(a) . (b) t^i;*^ot,ottHi;»»fc*ixT^' 

[0 15 9] 012 (A) «**Jg«ai(OEL*^ggCD 
±®BT*0. 012 (A) $A-A'T«»rl>fcBrS0 
SrBl 2 (B) KjjVf. 

[0 16 0] 01 lKffioT. EL*^0gB^SoT 

^yM-J/ 3 >I6 0 0 3*TS»)Jtr*.' ; 
[0 16 1] SSIC, ELS^fi^i^HbT^EW 
6 0 04^^-5. C ©3feWtt 6 0 0 4 «. #A'-**6 
0 0 0 ^g*T-5fc«)©^*SiJ<t LTfctStgTS. 

M6 0 0 4tUTtt. PVC (#Utfx;i/^D7-f 
K) . X#*->«B. ->'j3->fi}8i. PVB (#Uf 

3;i/7^7^) ^fctiEVA (x^w>tfx;P7-tr- 
K) d©^«tt6 0 0 4©rt§5 

[0 16 2] Sfc, 3fe«tt6 0 0 40tp»CX^— 9— * 

[0 16 3] 7^— 9- &Rttfc«^. A-yv^--> 3 
>K6 0 0 31i7^— 9- E$Sf0T-5C:<i:*<T€S. 



(14) 
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»T*»B«fti:*ttW-TfcJ:^. 

[0 16 4] *A'-t}6 0O0tbTll #7* 

fi, 7Jl/Sn7A&. Xf>l/Xffi. FRP (F i be 
rglass-Reinforced Plastic 
s) «. PVF (#'Jbfn;i/7;U^7-f H) 7>rJl/A, 
v-f 5-7 ^ >IPA. #'J X7x;l/7 4 £fcli7 7 U 
^7^;VA&ffllr»*Ct*tT**.'tt*. ft«#6 0 0 
4iLTPVBtEVA$fflW«^. ».+um<D7)l> 

5 - 9 JP£ P V F 7 W JUA-^-f 7-7 -f JPAT 
* A/fc**Jl© h £JB H 4 £ L- V». 

[0 16 5] fiU EL ©SBfcfcfa 

IcJcoTtt. */t-a6 0 0 0jWW6ttft*T* 

[0 1 6 6] ^t«t*6 0 0 4€ffl^T*n-tt6 
0 0 0 £8«fLfc&. ft*W6 0 0 4<Z)#Jg (SMffi) 
£S5<fc?l;:7l-'-ivW6 0 0 1 SrEUtttt*. 7U- 
Att 6 0 0 1 «->-U >7"# («ESHBi LT»l&r«) 

6 0 0 2tJ:oT»fSft4. ->-'J>7"# 

*«. e LmtDmmmiVfwmmmmmzm^Tbg. 

H. ft*. ->-'J >7*« 6 0 0 2 ttT€*fc*tt*$H>& 

u>y«6oo 2©i*ja5c*aiataaiiUT*-aT , bA 

[0 16 7] EM.4 0 1 6te->-'J>7"4*6 0 0 

2<hgfi4 0 1 0 <iffli>F B 1£jioTFPC4 0 1 7 lc« 

awtftttsn*. ft*. c^T-tti2^4o 1 6Kt>v» 

TKMUfc*». ttOG&K 0 1 4%>H«fcL/T->-»J > 
7tt6 0 0 2»T<&j1-pTFPC4 0 1 7 tC«^W»CgE 
&£ft*. 

[0168] ft*B 1 2 Ttt. 5fc«« 6 0 0 4 £I3:ttT 
A» 5*^-8 6 0 0 0£&»b. 3fcW*6 0 0 4<7)#JE 
(SMS) ^S^<t5(C7U-A«6 0 0 l£$9tttt 
TI/>5#. *A'-t*6 0 0 0&tf7U-Att6 0 0 1 £ 
5C3ttttTfr£. 3£*W6 0 0 4£fBttTfc&V. d© 
Sffi4 0 10. #6 0 0 0fttf7U-.M* 

6 0 0 lTJBj££nT^*£ffifcffli;5^t*©}£AP 
^LTfME£Ki£il?S1*!§ (1 0-ZTo r r 

[0 16 9] (HSg^6) ELS^SIIlC^(t«BXW 

T, S«4 5 0 l±tS^6nfc7-f 7f>^fflTFT 
4 5 0 2 «£»©*«£» kvriMcSftfcn^* 
TFTSrfflU*. *HSg«S|T-tt. 20©y-h«S3 9 

as.o;3 9 b**rr*^^y-h«atL.Tv»5. y 
7>y- hwifi tts z. tT-nnrnz-ioT f t#h 



l. hU7;uy-K«ii^n«±ffly-h*»*»-p 
vj^y-nrarcMifofcu. Sit. 'j&Mojsm&m 

[017 0] Sfc. ELffi»jfflTFT4 5 0 3te&fc]© 
#f££ffl V»T»J« S ftfc n =f \ *)VmT F T Srffl ^5. 
EL^K)fflTFT©y-h«S3 7ttE«l3 6lr«to 
T. X-f 7f>yfflTFT4 5 0 2C0KK >IHI835 

[0 17 1] ELKidfflTFTttEL^^ifitns«8S 

ft, »CJ:*jMt**v h**U7KJ:S*fl:©«*tt 
jWiWfc^Tfc**. <■©&*. ELKItlfflTFT4 5 
0 3©Fl"f>«fc, y-MftWIft^l/Ty-rUt* 
K«ft6J:5 «CL D DtM£l*tt«*&H©ttttt*att 

[0 17 2] Sfe. *SHfi«rttE-LB«l«TFT4 5' 

0 3*. io©y-htg3 7*^ir-5-»^y- i h 

fltitTP*LTV>-5#. *g&©TFT£B?iJI;:^fttffc 
VJl^tf- h«itt LTfc&K, $ ^.1'. ,«&©T FT 

SAL. ^©tt»*ig^g4*-effAS«t^lcLfc«jai:L 
TfcAK C10«t3ftflljg«il{C<t5^{t»mtLT* 

[0 17 3] Sfc, **lfi«Ttt. hV7y-HS!©T 
FTSflW»5««. #KAy-h£!©TFT£ffl^T 

fc<it»ft^. 

[0 1 7 4] 7-x|&» 4 0 (B^ 
«-f) K}&^£ft. ^lC-^®«E*tJDA^ftT^S. 

[0 1 7 5] 7-f y^>ifmTFT4 5 0 2. ELBKi 
fflTFT4 5 0 3 0Ji{Ctt^l/1-y->^-->3>li4 1 
iWBWtSft. *©±K»eifilMllTft4Spa<kK4 2)J« 
»«*ft*. ¥«ft»4 2€rfflViTTFTIC<t^>|6;ll* 
Taft-rsCtttJ^ilfKBRT**. »fc»l«$ft'*E 

[0 17 6] 4 3tt£ttttO»^««n-eftSH. 

(iO»^EL*^(0l!MI) T*0. ELEKffl 
TFT 4 5 0 SOHl/'f >E«3 3K«««tSttt*ft 
*. ■*««4 3tUTtt7^5='>Ad*il. 
ISSfcttffi^^lSft £«a*tftWMlSfctt-tft 6 ©tt 

[0 17 7] ifc. le^SM (Jf^L<14^B&) T-J^fiJ^ 
n&/t>?4 4a. 4 4bl:iOM$nfci (Bifltc 
fflST^.) ©«t>K*3tJl4 5«»»Bli*ft4. ft*. ZZ. 
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(«) . B (») ©*feC»«bfc»3ttJi*ffO.^»tT 

fit. #U/t97x=l/>tf=U> (PPV) tf'Jfcf 
)V)VJ-)V (PVK) jRU7;U*U>*a:£ 

[0 17 8] fc£. PPV*#«ELtmil/Ttt»* 
tS.m<Dh<DW$>Zff, W%.\* W Shenk. H. Becker, 0. Ge 
Isen, E. Kluge, W. Kreuder. and R Spreitzer, "Polymers 
forLight Emitting Diodes" . Euro Display, Proceeding 
s. 1999. p. 33-37J ^><t#M¥ 1 0-9 2 5 7 6^StlE 

[0 17 9] HfcMfc&ftltLTtt. ^feltfgftTS 
f£ft!lctt->7/#'J7x^U>k-r:l'>. »fifc5Kt 
T45Btlifctt# l J7x=U>t?-l'X frfelcfSftT 
*«)£H U 7 x =. > K = U l> < tt* 0 7;u 
*;i/7i=l/>tfflt>ntf6V>. iiB30~150n 
m (Jf*Ktt4 0~l OOnm) tTtltt&K 

[0 18 0] fiU a±©«tt5l3tJIi-LTfflV»*ilt 
OTt*SiEL*tflO-flT*9T. CftfcRJtT* 

+v 'J 7©»iBSfft)-e-*fc»o«) £^j£rntt& 

[0 18 1] ***«Ttt#Uv-*»»*5E 
JttH i LTJ1 H«H ** L E L. #ft 

[0182] #HJSfllTttf£3tl 4 5 ©_tfc PEDOT 
(^UW7i» SfcttPAni (#'J7-'J» T- 
ftfciEilftAE 4 6 £Rttfc«B«i6©E Lff <h LT^ 
3. fLT, iaaA»4 6 ©±ICttS8$#IIBiT*&5 
'»«4 7#Rtt&n*. 5gftH4 5T 

*(«Snfc3tttt±ii«fc|«0*>-3T (T FTOffi^Snfc 
SIS 4 5 0 1 tUBLSsHDHmzftlfroT) ^W^tlSfc 

[0 18 3] ^14 7 $TMStl/:^TE Llf 4 
5 0 5^T5. u,!W^EL$f4 5 0 5 

tt. mmmm mm) 43, ^145, iE7LffiAS4 

6&tfl»tt4 7T»(iJiSn*. iB^«a4 3ttH^Offi 
TttMBT*. fiEoT. «JtO«ffl8J**J##fc!«< v 91 



[0 18 4] £fc#liJS01JTtt. ^4 7©±ICSeiC 
3S2/Xy->^-->a >&4 8£I9:ttT^*. %2)\v-y 
*-~>a >BI4 8 1 bTtt^[tamM*fctt^fr:g?[h:ft 
*IWW*UVV ^oBWtt. ^gBtEL^i^jgKf 
T 3 C <hTfc 0 . WtSE LtmoWtC «fc3&fl:£K c 
*8EL#^e.©IIft;tfX£fflJASS^ ( h©il 
££en±#o. c:nicJ;i3EL*^gil©«®tt*tig* 

[oi8 5] &±<D£o\z*%.w<Dmmi5mzm\<->z>E 

L^cgfitt, ^ 3©<fc5ft$jg©fi^£ft-5Ii5&t 
T<h. *y h^vUrffiAlcS^ELSftffltFTt^ 

***«?rttttELa*«iiJi«»6na.- 

[0186] 7 ) *Hffi(«T'tt. HJg'^y 6 ICS 

LfcWRSfciJlrvr, ELif450 5 ©8tit£K£2 

fcfc. 01 3C0«iti:S^S^ttEL^OgP^i:EL 
ffiiW8TFT£tt-?i&3©T'. -?-©ni©i&Wtt#ll!&TS 

[0 18 710 1 4lCi5^T. ELi8iifflTFT4 5 0 
3 tt&fcl W^ffi 5rffl HTJBJ* $ ttfc p 5 1 A- * JPffl T F T 

[0 18 8] *3llfi«Ttt. BXttff (Hkff) 5 Otb 

An. 

[0 1 8 9] -tlxT. *6gUgTfc5A>? 5 1 a. 5 1 

-JPT&5$83tl5 2tft#j*Sft*. *-©±Ktt;*J U 7 
A7tf-;U7"t h*-h (acacKt*ESns) T 
)i-5ll^ffiAS 5 3 . 7^3^9A^T*S^S5 4 
AW^ns. CWti^. ^S5 4*VX->->^-^ 3 > 
KtLTfc^T^>. u5LTELif4 7 0 1« 

[0 19 0] **JS0!l©»^. »3tl5 2T:%£.Ltc% 
tt. ^T*$nSi5ICTFT7!i^fi£$nfeSS4 5 

o i ©^icfo^oTSrWsna. 

[0 19 1] (Hi5g0i|8) **Sg09Ttt. y-x(i^ 

[0 19 2] S61C. y-xm#«IIE»)lHlKOlHlK0S 
^T. ->7 h 8 8 0 1. 5*;f (A) (880 

2) . (B) (8 8 0 3) . *i01C^-r«fc^lcE 

g^nT^S. *^lffiWT*tt. lifiO^'V? (A) (8 
8 0 2) tliSWv-y^ (B) (8 8 0 3) 4*© 
V-xm^«SS_a~S_dtcWieL.T^^. 
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[0 19 3] JDy^CLK, CLK©@tt#K$E 

Ltz&&fr*>?v3- (A) (8 8 0 2) IcATj^nS. 
77fffi^S_LAT, S_LATOfftt*»ElK0fcflr 
% S _L A T b te-€-ft^*l0 tC* LfcK&fr 5, y y ? 
(B) (8 8 0 3) 

[0 19 4] •/7H/yX?8 8 0 1*^©{im^ 
2tl3£. ^SflSnfcxi^Hi^VDiO. yy? 

(A) (8 8 0 2) tt40ffl^?rlMKFlC#^). 7-7^ 

ft^S L ATRtfS L AT b tC<k 9. x^*;Mtf 

(B) (8 8 0 3) #ffiftU 7-7.{§^ 

^s_a~s._dtcai^-r^. 
[oi9 5] *^ss«ajT*tt, ^iiisnfct'^tm^ 

[0 19 6] .77f (A) (8 8 0 2) ©g¥U>8tfi£fC 
O^T. 7-Xffi^iHS_alC#/£-tS7-y^ (A) 

(8802) ®-gp8 8 o 4&mzt?Tm.w-rz>. y 

y=f- (A) (8 8 0 2)'®— 8B8 8 0 4tt2t3O^D-v 

[0197] y yf- (A) (8 8 0 2) CO — gCS 8 8 0 4 
<D_tffim&mHZ*~t. 831a, 8 3 l'btt-ttt^ 
n. yy? (A) (8 8 0 2) «-8R8 8 0 Aifi^SZ 
-OA'-^Wlo^^r-STFTrofgttH-p^O, 8 
3 6te!£<>A-*0 lo£^T3TFT(D&a©y 
— VW&TZhZi. $t8 3 2 a, 8 3 2 bte-Weft, 
7 7f (A) (8 8 0 2) <Z>— SP 8 8 0 AtfMtZh? 
1 Offl-f >M-^ SMt 5 T F TOSttiTS 0 , 8 
3.7a, 8 3 7 bKM£14II8 3 2 a. 8 3 2 biC^ft 

7 a, 8 3 7 b««^MlC^gt$nT^5. 

[0 19 8] 8.3 3 a, 8 3 3 bfcK-ft-ftt, yy? 

(A) (8 8 0 2) £>-gR8 8 0 Ap^t^>9Uy7 H 
<>A'-*©10£^j£T£TFT©7SttlI-If<&3. fg 
ttH8 3 3 a±llliy-h«ffi8 3 8 a. 8 3 8 b#t9: 

14)18 3 3b±ICliy-h«ffi8 3 8 b, 8 3 9*W 

[0 19 9] 8 3 4 a, 8 3 4 b te^-fr^n, yyT 
(A) (8 8 0 2) ®-g&8 8 0 4#Wf3 i fe5 1O0 
£a-y? H-f >A-*£JE5|$-r5TFT©?£ttJlT& 
•5. fisttH8 3 4 a±IItty-H«ffi8 3 9. 8 4 0# 

ffittB 8 3 4 b h€S 8 4 0, 8 4 1 



[0200] (Utefli 9 ) #»semi, XRwom® 

*ffi£^3EL^ge£f£§SUfc^lCOl/>T01 5 

(A) , (B).£/S^TUi$T£. 015 (A) tt. E 

T, EL^oaAST-fT^fc^ffi^-riffiST* 
*Xfc 6 8 0 1 t*y-*ft*jWBlMaift. 
6 8 0 2 tt7"*- Hffl^^SldliSS. 6 8 0 3 teHlfigBT? 

£ifc, 6 8 0 4te#A-*t. 6 8 0 5 l;J35 1 
JH*. 6 8 0 6 W3S 2 ->-M*T & 0 , IS 1 ->-;i/ti 6 
8 0 5TB3m£l*3<ffl©#A*-#t7£x4 7vMJ:? 
^l«i:^tC«?t«tt6 8 0 7 (015 (B) #K) ' 

[0 2 0 1] ft*. 6 8 0 8HV-X«^«8©«i[5]K6 

801, v- y^u®mm&§ 8 o immmns 8 
o 3icA^^n5[f^^eaT-5fcJ6©^i2«aT* 
o. ft«^£©jsasi#F£&*FPc (7>*->7;w 

^"U > hiJ— *•> h) 6 8 0 9^6t:T*fiWOy 

[0 2 0 2] udT. 015 (A) £A-A' T«(WL 
fcBrSKffi^-f *SiiI0£0 1 5 (B) \Zt&T, ftfc. 
015 (A) , (B) "CttW-oaMtKW-OfJ^tffl 

[0 2 0 3*] 015 (B) KkTJ^IT. Sffi6 8 00 
±IC«iS3ggK6 8 0 3. y-Affiie«llHll&6 8 6 1 
ricSftTfcO. Bi^gP6 8 0 3WEL^TtCggn5«Sit 
^^-T5fc*©TFT6 8 5 1 (UTF. ELlKlflfflT 

&H$«g6 8 5"2*ft$«ta»OH*K:J:0»J*an 
*. *HiS0iJ-e«ELffi|l)fflTFT6 8 5 1 Srp^A-* 
jl/fflTFTif*. Sfc. V-^«^K«)lH)K6 8 0 
lttnft^STFT6 8 5 3 t p^^^;PS!T FT 
6 8 5 4 tZtimmzlllifrStttzCMOSMi&Zm^ 

[0 2 0 4] ftB*tti8**ff©TIC*5-7>f-;U^ 
(R) 6 8 5 5. tsy—yUV* (G) 6 8. 5-6Rtf* 
7-7-<^ (B) (0^-f) «;*>T>i*. ^IT 

*7-7^jp^ (r) •ttt#fi3t^aai-r-5*7-7'f 

frf-C&it). *y-7-<)Vf> (G) tt&fiftsttaj-rs 
* 7-7^1/*. *7-7^)^ (B) «»fe)tSr}fttil 

(R) 6 8 5 5«#fe%3t©il^lC. tiy-y-OV? 
(G) 6 8 5 §\m&%yt<nmmz, hy-7<<)V$ 

(B) «tfea^oii^tci5ite.n^). 

[0 2 0 5] Z\nz><DlJy-7 4)\,f>Zm-t1tmti09i 
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[0 2 0 6] '&%i(Dfiy-74)l>**:m^ts.^® 

fi 7-7 4 )V* £ Z Z <hTE L**Ktt«MS®«ft 
©ftb^AS&l^cfcotC&S. BPS. ^§P^e>©5tlC«k 

[0 2 0 7] fc*5. *7-7 4;P**Rtt*«fitttt* 

nt. £©$&. fMatttttti-ra £«<&©«*©#* 

. [0208] ^ic mmmm 6 8 5 2 ttsswgiR-e^ 
jsan. EL*^o»ati/TttiBr*. 
a 6 8 5 2 op^ic \ttmm 6857 *wsn. * e> 

fc#fcfcB}frr4»3fcl 6 8 5 8. 'HfeK«ftT5«* 
H6 8 5 9*»»dtsn*. fcfc, HKLftfritfRttTS 

[0 2 0 9] fc*. ELtm£LT*W»jSt*T£< 
<**ttAl. «?MiaUI. iE&fft&JI. IE?lftA!£ 
[0 2 10] ftjBtlOifcttELJlS^OlSff 6 

8 6-03W»ttt**r«»«iiT"boT*«an6. n 

©H&6 8 6 0tt±TOB*fc*ilT*9'. 8gtlH£!6 
8 0 8£*iEiJbTFPC6 8 0 9 fc*jKWfc»ttSftT 

[0211] 35 1 ->-;H* 6 8 0 5 £f-f 

U— *T?»«L, 7,^—7 (88**1") fclMlTftSt 
-*T6 8 0 4 £B£ 9 -E-LT. 777-f7"7h 

"J 0 6 8 0 0. 6 8 04 RtfSS 1 i/-)\> 

t*6 8 0 5TH*ttfc«*rtfc**tt6 8 0 7 
Affiled 95fc«T -5. 

[0212] Sfc. *HJg0iJT«3fe«« 6 8 0 7 
©St£<&3f5 6 8 6 1 tUTHftlA'J^AtSjSPUT* 

[0213] 6 8 0 7 *S5MMtt££l2 

Jw}»lc«t 0«fta*fc*. IK 1 ->-M 6 8 0 5 IcjgfiK 

sntHina (HjK-e-r) £g<r. si->-M6 8o 

5©BIP«*8^«&, «tttf»6 8 6 2*fflV>T» 



6 8 0 8 RtfF P C 6 8 0 9 fttftftlzttfttdft 
•5. SSIC. $1 ->-;M*6 8 0 5®gMSBRtfFPC 
6 8 0 9©-S5*g7<k3fcS2«>-;M*6 8 0 6£& 

% 2 >-.»M* 6 8 0 6 1 f-/M* 6 8 0 5 1 

[0 2 14] H±0J:3fcaaft»ttTEL***3l» 
M6 8 0 7IC#tA-r-5^tlC«tO. EL****WM»& 
£±K*«f *Jl£a*T?*. MB* 

[0215] (nmw i o) &mmtft. mmm 9 t 

Sl/fcEL»Rifflfc:iJV>T.. ELfc^jfcSRTSJIfc© 
»lt#|t!li*7-7*;i/*©e«fcftfcSttfc»£©« 
fcowciRT. KWCttBl 6SJfll»sa»» S*Mfc«l 
&ttBl5 (B) tn«T*4©TJCH«»K:«fbV>» 

[0 2 16] H^g|56 9 0 1 ttELJH?tSMl«««t 
•Wr*fc©0TFT6 9 0 2 (SIT. ELffitdfflTF 

Ta>?) a ■€■©>• k >**fc«twfctt«snfc 
[o 2 1,7] *nmmr\mm®6 9 0 iicmcelbm 

fflTFT6 9 0 2 tl/Tnfi-*;l«TF'TiJtfflV>6h 
T^5. Sfc, ELBftfflTFT6 9 0 2'<DKK >\t 
aftR«S6 9 0 3«(«An(ZttttSn. COnSttfll 
6 9 0 3»l»*tt£*T4WWT#rt*ftT^*. * 
HS6fiajT«iii*«S6 9 0 3**ELJieF©l9*i:tt«. 
[0 2 18] #fiC»3tT4«3tl 6 8 5 8. & 
feC»Jt-r***JI6 8 5 9©±lCli#il[X£#a&:S 
M»tlBl6 9 0 4*«»|«sn*. ^OSW#«K6 9 0 
4ttEL3l^©PMIttt*. 
[0 2 19] 4" SC. *Sltt«"C»4*7-7^^ 
(R) 6 90 5, *7-7<r;p* (G) 6 9 0 6Rt;^ 
7-7 -f;^ (B) (0^*T) OTA-W6 8 0 4I: 
»«anTV»5jiHfc«ll*»**. *3ttfi«©EL*^© 

-»«crti*>5fc«), m 1 6 ©«igtrn«*©3t©« 

[0 2 2 0] *3ttfi«©J:5lC»9-7-f^ (R) 6 
9 0 5. jiy-7 4)V* (G) 6 9 0 6RlK*7-7-< 
(B) (B*W) t*A-t#6 8 0 4fctttt* 

t. 7^?-<7*vhu^xafi©igs^)5t<r*j:t' 

*«T*. *@*0Ri;7.;i/-7>y h©|6j±S:05CtA« 

[0 2 2 1] (SSSWl 1) *f6W©ffi»*S*ffl^* 
EL^SBIC^^T, EL^^W-TSELSlCffl^ 

»*»v»xt»3WfiT**. fiu a&eiiELtmtt 

#»ceiW£E3W«^fc©, *© J: 5&Bft«EfcB* 
5*BE«tt&*"TSTFT*fflV»!4»tna«:6ftl». 
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[0 222] sfctt, n*m\z-$ t>\zmmmjz<D&^m 
«EL«»*«ii«snn«. -&%mzmm?z>z-t\±Bi 
te-e**. 

[0 2 2 3] mmmi 2) ^m<Dmmyj^m^ 

(S^^W«^HT*oTt>^U-7-^ (ititf^) *r 
3 (HJX-8-*7'j7l' h-TJkS^A) . TP 

■7-*©*R*mttfsn*. ftawcw:, ppv (#u 
7x-U>b'nU». , pvk (#utfn^*;w.ty-. 

[0 2 2 4] *'Jv-£ WWlfcHte. Xtf 

[0 2 2 5] SfcEL^SS^-f SEL^tCfc^ 
T. *©EL*W*f*ELl#«, tt^lfckstiE^ 

maiJitswbTn*«&, w.^mmmtiEiimm.mt 
***©tm. m^m^nos \ £fct2#A*©s 1 

( 0 2 2 6 ] #n»¥##ictt£»© by 9 fmmm 

[0 2 2 7] ifc*rttELHtH-/X>h (*$£$)) £ 

-/t>hiUT. DCM1. 1"(JM'yV. 
£v<J>6, T P B, **JMJ F>$d<#tf&n*. 
[0 2 2 8] mmW 1 3 ) 

[0 2 2 9] *©*«til^«|»tLTtt, b'x^"* ^ 

[0 2 3 0] 018 (A) ttyX-V^3>Ki-^T 
$>0. *#2 00 1> M#2 0 0 2. ^$2 0 0 3, 

2 0 0 4<S££tJ. *SEW©B»3ri£«:fflV> 
•5>EL^ggliA-y^HJ>tf3.-^©S^2 0 
0 3 CHWSC 

[0 2 3 1] 11 8 (B) tttft*/7t*D, #ft 
2 10 1. *jKgR2 1 0 2..#J»A*»2i 0 3, &£. 

y?2 1 04. A7f'J-2 1 0 5. §&gB2 1 0 
63l££tl. #£W©BIW5ffi£ffl^*EL£3KgBtt 



k*x^^7<0^gR2 1 0 2 
[0 2 3 21 018 (C) \m&m<Qttl<m (*\y k-v 
>7>hx*;*7"U"f) ©S^gB©-a5 C&Jtffil) 

0. ##2 3 0 1. 3 0 2. B8S£y( 
>K2 3 0 3. *^^^2 3 0 4. )tf*2 3D5, 
«5SS&2 3 0 6*££t». £JB^ 3 E 
L«^g@ttSgS®0#^C0*^gg©^e»2 3 0 

[0233] 018 (d) \&mmm*m*.itM*n&. 
m® (.mmz\tDVDm±&m t&.o. *#2 4o 

1, E^tSft (CD. LD^tliDVD?) 2 40 2.' 
igftT.'f 4 0 3. S^gR (a) 2 4 04. SSSB 

(b) 2 40 5tg££tf. «*g|5 (a)' \ti.tVxmm 
tit«£3E^U **8B (b) tt±tLTX?gffi**^ 
tZifi. #5£W©E»i;fr&£ffl^SELS*ggteE® 
■ «#*«^.*:B«?l*SB03iE*a5 (a) 2 4 04. 

(b) 2 40 5ICffl^«.Ci^T^-5. fr*3. 

[0 2 3 4] 018 (E) (t/HJW 3>t 

a-^T&O. *»2S01. *^7»2.5 0 2, 
SR2 5 0 3. g^X-fyf 2 504, 8^952 5 0 5^ 

m (t/WW 3>tri-^0«7RgR2 5 0 5tCffl^-5 

[0 2 3 5] W±©&K. #»E©iU8Si5Hte@«>T£ 

[0 2 3 6] 

[fS9!<Z>8)S] T^f-^ hU^XSE L^gBtC 
[0 2 3 7] L*»U ±!5«/«{C«k^T. H 

[0ffioffi¥*^] 

[01] #5SM©^gB©igft#«£^-f0. 
[0 2] *5SWOB»^ffi*ffl^5^SB©iS38 
gp©^fi5t*ST0. 

[0 3] EL%*gW<Dmm®<DffitfL$:*?m. 
[04] tE*CDELftwSBoeft*ttS*r4"f 
5>y?-V-h*^-T0. 

[0 5] EL*3RSEB©Mft#tt*jKT*-f 5>^ 
^ + -hSr^T0. 
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[0 6] 




[01 3] 


e L^mmommsfommm. 


&H. 




[014] 


E L^SgOli*9©Bfffi0. 






[01 5] 


E L*^gg®±S0Rt;BfH0. 


[08] 


e L3ft*snofp«ia*s-rH. 


[016] 


ELS*gfiOK®0. 


[09] 


E L^gHWftglgfcjK-f 0. 


[01 7] 




[010] 


E L«^@0f^§gIgSr^T0. 


[01 8] 


Srffl t>« E L£*ttll& 


[011] 


E L*5Kgg©±ffi0KtfWrBB0. 




[012] 
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